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A . .DURING NORMAL BRAKE OPERATION 

B. .. CONVENTIONAL THRESHOLD LINE 

C. ..BA OPERATION 

D. ..SECOND THRESHOLD LINE 

E. ..STATIC CHARACTERISTIC 

F. ..DYNAMIC LIQUID PRESSURE CHARACTERISTIC 

G. ..FIRST THRESHOLD UNE 

H. ..OUTPUT 

I. ..INPUT 

(1) ..SL0W STEPPING 

(2) ...EMERGENCY STEPPING 

(3) ...ABRUPT STEPPING 

(4) ...QUICK STEPPING 



(57) Abstract: In the negative pressure doubling 
device of the invention, a threshold line is set for 
starting a BA operation at a pedal stepping speed 
not less than a set speed, and the inclination of the 
threshold line is set equal to that for a servo ratio {SR2) 
smaller than a servo ratio (SRI) for normal brake 
operation in a low input region (small pedal stepping 
force region), while in a high input region (large pedal 
stepping force region) it is set equal to the size of a 
servo ratio (SRI) during normal brake operation. That 
is, the threshold line for starting the BA operation is 
adjustable for low input and high input And even if the 
brake pedal is stepped at a stepping speed not less than 
the set speed in spite of not being in an emergency, the 
BA operation is not performed; thus, unnecessary' BA 
operation is prevented. In an emergency and when the 
brake pedal is stepped at a stepping speed not less than 
the set speed and with more than a set stepping force, 
the BA operation is performed. 
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2b{c:^^bTs m^^^l 2b:feJ;t^*:^m#gBl 2 a^^^^-fci^^Ji 

E = A + D 

ei<Z)^^#ia5 1 2 b®^;&^©^#±(:f fc: J; ^S#g|5 1 2 b^i^ l 
i^l 3*^e>lll^t-S*«> II2K^#^2 7 g*s^^#g|51 2 btc:^^b"CV^;g,^Z) 

J^bT;^^#l 6;bs|i#bs :5«c^:{)S^>Egfc#A^n^o ^ bTs cmt:J:t)>'t 
JV^r^^^ 4ifimm'r^(DXs WnJs.m,^^ 1 2 a.i!fi:ki^^m 1 4 Ki^J^bT^ 

V>fSAm±j:^t?Jis 1114 (c) lZmirXotzVr^^3>y^^ 2 3ifiB^3 

1 chVT^t^3>y=-(:^^2 3oB^tti^^tj^^m^(D^mstn^mm\^ti:\,^ 

SR2 = (AH-A2+A3-A4) /A3 
T-#;te»tt^o CliTs A4i±IHIg|S3 1 c0Sffi®^T-^§o Ltzifi-oX. mm 
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^T^t^i^s CfiizJ^iT). mm^U2 2tVT^iy3>^^ x-i7 2 3 h<Dmizm. 

(jp«) ^mia^'^^tc:ib(Dmmttj::ho 

M (JPba) ifim.ni¥mmX(Di^^>}:^>^m (JPnr) J;t>ii>^L. :&JBEfg±; 

2 7 as ^-^MgP2 7 bs my^y^^2 7 c, 3 1 ^m^2 7 dCDMI¥ffi®2 
7 e. 1 OOi^H® 1 0 as 3.0 3 1 c^mT^^ 
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-f 4:j3a;t;fHi:^jW2 4*$^3iL-rSo v'WlT'Ji^T^-f 4cD^^&^;#V^s x':;^t$'S^U> 
^-m2 lifim2lz^^TX^lzV-\^iy:^;V3lzmmT^ts ^-^U 2 lit 

mmvx\^^^<DXs i^t^iaj#2 7^)f^Jf:bT^nJ^^±m3ilb35:v^o b**u ^vv 

2 7J*>'\-;i/:^5}?-5=^ 4fc:^bT^^6<}{CHu:^{z#i&t-^o citvtCckDs ^2*2^ 

0 adS:Mi9a®2 7 eA^e>^tiTCl®M^¥fiE®2 7 e ^i^ffibJ&i < Jfe^ Jl^fc, 
7yi57g|5 3 1 a*S7y^gP2 7 c l3^bTi|tt;?|qIlc^:j&fc*i^^l&bT7 y t^gp 

3 1 Q.}LW^%2lG}i<f:>m5no:>-t—?'^—=y-vyi:^mm^M<DX^ ^-^M 

^bTs #:7°^>s;i' 1 0^EI2fc^-rj;a{c:^-^#2 Ifc^^bT^tliii 
±^3Sb:^i:<^Ds Jgfcis >'^•;l/:/:^i<7='f 4cD:ap-^4a©Bu^4al^s|^2^c:^f 
J:•5t:=3E^-^f|5*^2 ii3^^bTn;i/:r5i^v^^ 4*s^tiJU±=^3lb5fe<?&^o eia 
bTs :^iE«;tf^gUMl*5a:OT2fc^-ri§g»!©0Ntl&>l^^fc:>5:So bTfe^ 
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3ic^g!bT:^V^ii^s U7'i^S^3>7=^>^^2 3AS#<4^?i^bTIHItfo b*^bs 

b}fc*SoT^ #r^>i^^ 1 Ol±m^UM2 l\::n\^X-7^y^U2 7 c h^^y^ 
SB 3 1 a t) B Af^i&^IS^&^tLS b^V^iftm^T-t: 

giMb:S:V^o •r:fet>-fe. Ei 6 ^^J^ (3) a tiA:t/K:^-r^a&eo5& 

b J; t) A;b® A#V^ffi!lfctt® bT V> S0 1 -g?!!® b 
^^i:^Mb:feV^o b:fe*SoTs M:7-/^7g|5 2 7 c, 3 1 aCD^AA5^n^^T#r 

^>s^-v— 1 0}itu3iib3&<. BA#itiiifft)ti^v>o ^t^®b^v^^^-e^is 

(Dif^ ym^m^Wimj^ms.<mm$ii:?'i^^<D b # \*^mh^/3x^m br b Af^i&As 

;H^:tri*/^^<s A:*J||I|1 1 fcSP^e>n;5A±J«^:rix-^f^g&l^®tg^A^ 

^i<t^5/^$V^o P^Pig|S*J2 2>bSBuMbT UT^7$^3>5:J^;^/7 2 St 
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V^^ili:^^b^V^o bfc^SoTs M:7 y^^gp2 7 c, 3 1 a(Z)^-^:bs^tb;S^"e# 
ci®J;-5K:bTs A;blllil lox hD-^^^< b:feAse,.. b*^«)s BAM^ 

m^s xtimi i(^xhti~^mm^m^^'a^BAmmi^^m<Dnvtmu2 7 

Mfcs BA#S&AS|@$^$tl^b§V^teas o^DM7yiJ7 2 7c,3 la©^-^ 
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2 7 c, 3 1 a®^-^^ti^©W3feif<DBAf^«jl^©^^©^^|ll^<^^M-r 
§c:2i*s-e^Si:h<fefc:^ iag:7y^^ 2 7 c, 3 1 a©^-^^miIlgc*)^MU 
2 7 c, 3 1 a®WiXttASlDl±-r^o 

^>i^^ 1 0©tiig^UT^i/3>7=;^iJ7 2 3ic:J;bMiaiIbTV^^®7?s dCDb 
^v^fiiSA^bfcjiSbT^^-r^C!: J:As-et§o citblc:J;t)N ^Sri^®^ 

Xm;b:^T-J*^^:fe-9— mSR 1 t^tL^tiig^bs :Sffi{§;b^a 1 ^-^A 
Mfcs i£J>^3ScBA#l&^®||{;rfTV^^o:f^:feBA#i&^I55 

(c) i±BAimmiz:^i,f^i&xmtimx'cr)mm^m^mTm. (d) jiBAf^ 

v^^*s. m7 (a) ~ (d) fc:^t-J:-5{cci(D^2«?iJcD^EEi§:*7^glT-y:s 
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3 2 n^mmmi 2 2 i^mw^miwx^ ^ o ;^ u - >^ 3 2 cd t^^gp©^ 

4^;i/^3 1(D1H]§P3 1 cF^(cMl&RTtlfc^-^^^XTV>;g>o ;^U-->^3 2 CD 

^W®I^M{3{±^)t^(DP«3{|j7^>i^3 2 b3bsj]^^^:}x-c43t)> 1 
0 AS C 0 t^Iiaa 7 ^ > 3 2 b {c ^ fii § 4) o T H51 b T V > ^5 o 
IDT (a) id^-Tckatlx :^')-:^3 2(D^my'^>i^3 2a.^^(Dmmi^^s 

^ntz^^;W3 i{3^1-^m7i^*sM^iJ^tiTV^;g,o ^fcs EI7 (c) , (d) iz 
^-r^katds BAf^i&^fcJi:^ ^^)—':^3 2(Dff^my^>S^3 2h\t^<Dmmifi 
1 0©^«R1 0bK:j}N;i/^3 l6DtHIgP3 1 ccDiSgRfcHli^i^t;:^^ 
•r§«kafc:3feoTV^§o ^©:^'^s :^ U — >^3 2 1 0 

gPl Obfc^geUfc^s 1 0fcJ;t);^U-:/3 2*SBu^fc^^ffi 

il®J:^^3:^U-:/3 2ij$sS!ite.ti§ci^T?s ^Stz-jj^^f^T^ria feici 

m<Dv—rskhSR3tm\^:K^:^<Dm^izm^^ti. sfe. ]^Am:t>:^-^cDS2 

^^®m2^?!)®^H^:tf^glcD#i&fc:ov^-ci^0J■r^o 

Hi? (a) izmT^oiz. M&^timmcDmmmits :^u--^32(D^my 

^>i^3 2 a,<Dmmifi^^)l^^3 1(DB^3 1 c ©^gp{c:$ft7^I^^c^^bT^ y^V 

-y3 2\t^sj]yy3nzM\.xmmii^mm^tix\.^^o ^u~:/3 2© 
\^my'^>i^3 2h<Dm^tii^y^>i>^^ i ocD^gpi ob>^^»e>ilp^bTv^§o 
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m7 (b) tc^-r<fcafc:s Mmm:bmwi<Dm.mzfu-'^i^mmits ^m^^y 

i^3>7^^:;^i^2 3i:OHuSg^(Si®. :^y->^3 2cdut^$^3>7^^;^^ 2 3 

h (D-mnn^m^ ^nmmuM 22®UTi>$^3>7^^;:^^23h (ommnmm 

0©|gg|Sl Obfc^^bTV^:&V^®-^, U $^ 3 j;^ ^ 2 3A>6)©S^ti 

^Tx jim>^U-^ftl&I^CD-9-~mSR3t*. 

SR3 = (A1+A2+A3+A5) XA3 

-e#^e>n^o A5i±;;iu— it's 2©yTi^i/'3>v^^';;^^2 3 ^©M 

1^7 (c) , (d) iz^.T^^iZs iti^mm-^u-^immoD^mmm 

-^<mmi±. ^y^>i^^ l OO^gpi 0bAS;^U->r3 2©i^iBiJ:7^>s;3 
2h<Dmmizmm\.X. l 0AS:j^U-:^3 2^BU^K:i9JBE-r^o CI 

:^U-:73 2*s>J>;i.>5^3 IfcMbTm^SBuT^lci^aiibs m\y^> 

S":5v^T#r^>S^i^ 1 0}6s^Pigp#2 2 ^^bT U 7'i5'i^3 ^^^^f 2 3^ 
i?JE-r§ci:T-ii©UTi^$/3>7^^:;:^^ 2 3\z:K^ <:^\,^^^^ »;t^^3> 
7='f::^i^2 3®^PSgp#2 2 ii©^g^gp*«:;^t <IHItfo 

mim(Dm^hmmiz^xmtjmxit. 1^7 (c) izmr^^^^)T^iy3> 

y^^ 2 3m^tA.}f^Bm^lz^^mm\.tj:U(DX. ;^U-:/3 2©tu«® 
i:>;T^S^3>7=^-f;^^2 3i:0^fc^^S3*5J|^fig^ti^o ^^^^^ 
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2 3*^^®M:^j{iP^|5i^#2 2<D^^ifn^X^y^>i^^— 1 0 {d-e^^^ti 

J:b(±3lS -^f^a&Ht 1^ D S R 3 J: s o 

ltSXm;d:^T-(is 1^7 (d) lz^-r^^iz^)T^iy3>y=^ 2 3ifi 

U~:/3 2®Bu«®{c:.fo^^-r^<tai^:fe^o cmicij;^), XO-^S 2(Dm.m 
1 OcDiegBl Obtc^^Ls :b^o>^>;— :/3 2 ©^^AJtHlgp 3 1 
c(DmBi^ioMmLX:^V—y3 2:bS3}N;i/^3 1 t:^bT^^rfc^|frqrtg^;5:o 
TV^Sir VT^iy3>y'^:7.^2 3ifi^<D!R:hltmmm2 2fc:iP;tT 

;^U-::^3 2^^bT^#r7>i;^-l Ofc:^;^tL^a;^{;:5&So bfe*So 
Ts =^f^l!l^fc:fe(t^^^Am±r:^T'CD-9-— 7jfJ:bi±-9-— ;}^'itSR 3 J; D 

2 ^JcD^flEf^:t7^g 1 T(±s ^2 mxm^^Mc b ^VAJ^:^^— if — © 
j<& b X ix — 7 ^ <- U > ^ J: *s-r ^ s o 

EI9i*:*:BHS©^|g®^$SI©^3^J^^-riS17^|5l:^®^T»fe^3^ (a) \±0 

(c) itBA^mmiz^i&:hmixmtimx(Dmmvtm^^-rms (d) {±ba# 

HUxli®^2«ajT'Jis XU-^3 2©Bui^giScD^MIfcB^bfe^{l!j7^>^:;3 2 
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3 2<D^^^(Df^mi^mmhtc\^my^>t^3 2 bcD=^sg^#r^>i;^ 1 0© 

mmiOhlzm^-mm^hXi^^^ifi. m9 (a) ~ (d) l,zmTXol:i:i<Dm3 
m(DM.Bm:^mmiX'l±. :^^)--^3 2l:i^i-jr:b^my^>i^3 2a,^^V'\kim 
y^>i>3 2hl±mif^titj:\,^o m3mxi±s :^ U->^3 2cD^iigybs^;V^r3 1 

^mmicm^3 2 ct^mm^tixi^^^o ^ta. mmm2 2izit. ;^u--:r3 2 

©|ggP3 2 ct:^'^prtl:&^^2 2 amm^tix^^^^o 

^bTs ^S^^OO^^U-l/S 2cO^SSiiS2«?!|CD^iB!j7^>^:^3 2 a®^i^t 
~:/3 2®®g|S3 2 c{±M2fi?iJco|:^fi[|:7^>S^3 2 bcD^i^Jcr^jiSbTiicDf^fiil 

7^>s^3 2b®^^g^ill!He<J^c:|^^©f^;g^^^v^s mizm3m(Dmm^U2 2 

(Dm^2 2 aJi:^2^J©#7-^>i?i. 1 0 CD^gp 1 0 b {Z^jJSbT ^IcDlggg 1 0 

x\±mmmm2 2^xv^:^v-^3 2^dY\^xm^iz^y^>i^^ loic^mr 

SOlcMLTs -®^3^J-^JAx';-:/3 2^^bTfe^^ti^M:*;{±P^PB^# 
2 2{c:'fe^l$tis mmn^U2 2(D^ifi^^y^:yi?^^ 1 OlzUMT^^^iztji-^ 

x\^^^:itt^m2mtmi:i^^o 

^tz. Mx&®#^j7?MV^e,nTVN^:^;i/^*3 143ckt>T^M#2 2J±i^.-rb^ 

iS:(t^^iJ»gi±:^cv>o ^(Dm^^ m^3 1 ci^c);ii?:;^U-y3 2iiiS^7\vi/^5i^^ 
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m-^tix^m'^m.hm^^m^h(Dm^mmi^f^\tMm.-t^M^^h^ 

|S|l^tiTBiffB^£E^i:^m^cD^<^3Sai*fe?i5t»f-rS;fc:M#2is 
ei®a7im±Fti::^^^©f^l&li^7bSBuiB#r ^ > ©3f ffi^T-^ b ^5 bu 
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3. Iui3ig^fji(*, mM^&XiJifi^Xtlmx*^:6t'^tzM}i^^Lxm^^^n. tuIBA 

^xijmx^:6t^izMm\.xm^^tis mmx:fjc:>mhiznhxmmm 1 

^VT^iy3>^>[y^^1ZMm^tlXmm^V]y':f7rs^^{:z^i,f^tlX^\0, 

mXtiifimXiimx ^ ^ i: § Jc. tutB T a > ^ ^ ^ *5t5f goagpji^ 

5 . m^con-^jv^ifimm VT^iysi^y^^f^.^ i:cD^|qlM®'J>Jfe <t%—m^m 

HuiB::^ y — >^Jis tffiBUTiJ'i:/3>5=^^;^^^^l6ib*>o;icDi;7'^Sxa>5s 

:^ ^ mm^smtmtmy^ > ^ ©^i^i^^as s ^ buib UT^$/a>7=.f;;^ 

bT:feDx 
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PiWfc^g^-r S <k a T V^ ;s h ^if^llfc a: -r ^li^ig 3 IB^® ^BEf^^^ 

So 
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